INTRODUCTION
The discovery by Austin (1951) and Chang (1951) that rat or rabbit sperm¬ atozoa were unable to fertilize ova until after an incubation period in the female reproductive tract opened up a new field of investigation, i.e. the effect of the female tract on spermatozoa. The change that spermatozoa undergo in the female tract has been termed 'capacitation' by Austin (1952) and its existence has been confirmed by Hadek (1959) and Noyes (1960) .
In view of these discoveries, the present investigation was undertaken on the biochemical effects of the female reproductive tract on spermatozoa.
MATERIALS AND METHODS
Semen was collected from rabbits with an artificial vagina and the sperm¬ atozoa washed free of seminal plasma as described by Lardy & Phillips (1943) . Aliquots of semen were accurately measured into centrifuge tubes and diluted with two to three volumes of calcium-free Krebs'-Ringer phosphate solution at pH 7-0. The diluted semen was then centrifuged at 142 ë for 8 min. The supernatant solution was then removed and the spermatozoa resuspended in calcium-free Krebs'-Ringer phosphate. This washing procedure was repeated two times. Then 2-5 mg of streptomycin was added per ml of resuspended washed spermatozoa. Some of the spermatozoa were used for respiration studies and referred to as fresh, washed spermatozoa, and the remainder of the spermatozoa were used for in-utero incubation studies and for incubation in vitro in a water bath at 37°C. Avian spermatozoa used in these studies were collected by a method described by Burrows & Quinn (1937 The method of collection of rabbit oviduct fluid used during this investigation was a modification of a method described by Clewe & Mastroianni (1960) It was found that rabbit oviduct fluid took up oxygen, therefore a control flask containing 1 ml of oviduct fluid was included whenever the effect of oviduct fluid on respiration of spermatozoa was studied.
RESULTS

STIMULATION OF SPERM RESPIRATION BY INCUBATION IN THE FEMALE REPRODUCTIVE TRACT
The effect of length of time of incubation in the female tract on sperm respira¬ tion was studied in the rabbit. Results in Table 1 show that the respiration rate increases with length of incubation time up to 6 hr and then drops off by the 7th hour.
A determination of the amount of oxygen utilized by leucocytes which contaminated the sperm samples taken from the rabbit's uterus is shown in Table 2 . After washing the spermatozoa free of the female tract secretions, the sample contained 0-07 to 0-25 xlO8 leucocytes per 108 spermatozoa. It was found that 21 µ of oxygen per hour was taken up by 108 leucocytes. Table 3 shows that incubation of cock spermatozoa for 2 hr in the section of the hen's oviduct adjacent to the infundibulum (magnum or albumensecreting portion) caused a 2-5-fold increase in the respiration over that for fresh ejaculated washed spermatozoa; leucocyte infiltration into the oviduct of the hen during incubation of spermatozoa did not occur.
It was found that rabbit spermatozoa incubated in utero produced slightly more lactic acid than freshly ejaculated washed spermatozoa did. These results are shown in Table 4 . respiration by light demonstrated by Hamner & Williams (1961) . In Table 5 it is shown that oviduct fluid stimulated a 1 -5-fold increase in oxygen uptake in room light compared to a fivefold increase in the oxygen uptake in absence of light. Since spermatozoa are protected from light under natural conditions of reproduction, it appears that metabolic studies on spermatozoa should be conducted on spermatozoa protected from light. Bishop (1958) observed that the acrosome was removed from the head of the spermatozoa before entry into the egg. They suggested that removal of the acrosome may be the mechanism of capacitation. Chang & Slechta (1959) have shown that freshly ejaculated rabbit and guinea-pig spermatozoa had as many acrosomes removed as those recovered after in-utero incubation. A possible relationship between the increased oxygen uptake of the sperma¬ tozoa and capacitation is indicated by the progressive increase in oxygen utilization by rabbit spermatozoa with increasing time of incubation in the doe's uterus which parallels capacitation data reported by Chang (1951) . He found that freshly ejaculated spermatozoa deposited in the Fallopian tubes 2 hr before ovulation fertilized none of the eggs, but spermatozoa deposited at 4 and 6 hr before ovulation fertilized 6 % and 78 % of the eggs, respectively. Another possible relation between the increased oxygen uptake by spermatozoa and capacitation is suggested by the observation that 18% of the eggs in contact with the rapidly respiring spermatozoa were fertilized as compared with none fertilized in contact with freshly washed spermatozoa. Chang (1951) demonstrated 13% fertilization in eggs with spermatozoa incubated in utero for 5 hr. Bishop (1956) A survey by Hamner (1962) of the effect of many metabolically active compounds such as sugars, nucleic acids, nucleosides, coenzymes, growth factors, and enriched medium for lactic acid bacteria showed that addition of these substances to calcium-free Krebs'-Ringer phosphate with glucose gave no increase in oxygen uptake above that obtained with glucose alone. The observation of an increase in oxygen uptake from addition of oviduct fluid while none of the above compounds was effective, suggests that an unknown stimulating factor may be present in oviduct fluid. The results of two experi¬ ments show that oviduct fluid alone is not as stimulating as oviduct fluid with glucose which suggests that exogenous respiration is being affected rather than endogenous respiration. Bishop (1957) has shown that oviduct fluid contains small amounts oflactate, fructose, glucose and phospholipids. Because of the stimulating effect of added glucose on spermatozoa incubated in vitro, it appears unlikely that such energy sources are involved.
